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Abstract
Background: Early care and education (ECE) policies can improve childhood obesity risk factors. We evaluated barriers
and facilitators to implementing mandatory nutrition standards for foods provided in South Carolina ECE centers serving low-
income children, comparing centers participating in the Child and Adult Care Food Program (CACFP) with non-CACFP
centers.
Methods: We mailed 261 surveys (demographics, policies and practices, barriers and facilitators) to center directors after new state
nutrition standards were implemented in South Carolina. We conducted univariate and bivariate analyses to explore relationships
between barriers, facilitators, and center-level characteristics, by CACFP status.
Results: We received 163 surveys (62% response rate). Centers had a median [interquartile range (IQR)] of 5 (4–7) classrooms and
59 (37.5–89) total children enrolled. More than half (60.1%) of directors reported they were moderately or fully informed about the
standards. The most common barriers were food costs (17.8%) and children’s food preferences (17.8%). More non-CACFP directors
reported food costs as a barrier (28.6% vs. 6.5%, p < 0.001), having to spend additional money on healthier foods (48.8% vs. 28.6%,
p = 0.01), and having to provide additional nutrition education to parents (28.6% vs. 11.7%, p = 0.01), compared with CACFP
directors.
Conclusions: Center directors were generally well informed about the nutrition standards. The most common barriers to im-
plementing the standards were food costs and children’s food preferences. Centers participating in CACFP may be in a better
position to adhere to new state nutrition standards, as they receive some federal reimbursement for serving healthy foods and may be
more accustomed to regulation.
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Introduction
H
ealthy eating is an important component of obesity
prevention in early childhood.1–3 Nearly one-
quarter (22.8%) of American children ages 2 through
5 years are overweight,4 and thus at an increased risk of be-
coming obese in adulthood.5–7 Dietary habits, which develop
early in life and often track into adulthood,1,8 can significantly
impact the lifetime risk of obesity.3,9
Recent interventions to improve diet quality have targeted
early care and education (ECE) settings,10–15 where more
than 60% of children younger than 5 years spend up to 33 h/
week or more16 and may consume one-half to two-thirds of
their daily calories.17,18 Policy interventions have the po-
tential to improve healthy eating in ECE settings,15,19 and
may be more sustainable than programs focused on indi-
vidual behavior change.15,19–21 The Centers for Disease
Control and Prevention (CDC), National Academy of Med-
icine, Department of Health and Human Services (HHS), and
United States Department of Agriculture (USDA) have all
published healthy eating policy recommendations for ECE
settings.2,9,22,23 These recommendations include limits (e.g.,
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no sugar-sweetened beverages may be served) or minimum
amounts (e.g., fruits and vegetables daily) of certain types of
food that are provided to or served by ECE centers. Despite
these resources, state and local governments still have room
to improve their healthy eating policies for ECE.15
State governments are largely responsible for regulating
ECE.3,15,24,25 States are varied, however, in the type and
quality of their healthy eating policies.3 In addition, some
policies are implemented as part of federal ECE subsidy
programs. For example, the Child and Adult Care Food
Program (CACFP),26 a broad, federally funded program,
provides financial support for foods and beverages served
to low-income children in participating ECE centers. The
federal government sets income-based eligibility criteria for
CACFP participation, and participating centers are required
to meet mandatory nutrition rules.26 There is some evidence
to suggest that centers participating in CACFP serve more
fruits,27 vegetables,27,28 and whole grains,14,29 and fewer
sugar-sweetened beverages27 and high-fat meats.14,27
Prior research has established several perceived barriers to
implementing healthy eating policies in ECE, including food
costs, additional time needed to provide healthier foods,
limited storage or facilities, and children’s food prefer-
ences.30–36 Researchers who evaluated healthy eating poli-
cies implemented in New York City,11 Delaware,14 and
South Carolina10 have reported varying levels of compli-
ance. Overall, there is a dearth of research on the barriers,
facilitators, and implementation of these policies in ECE.
We previously evaluated center-level compliance with
new healthy eating standards in South Carolina ECE and
found modest improvements.10 The standards, called ABC
Grow Healthy, include limits on certain types of foods and
beverages, as well as minimum amounts and frequencies of
healthy foods served at the center (Table 1). The ABC
Grow Healthy standards are implemented through the
ABC Program, which provides subsidies for child care to
families making less than 150% of the federal poverty
level. The ABC Program includes a quality rating and
improvement system (QRIS) that rates participating ECE
centers based on their care standards. Participating center
directors choose different levels of the QRIS, each with
corresponding standards of care.37
The purpose of this study was to evaluate barriers and
facilitators to implementing the ABC Grow Healthy nu-
trition standards. A secondary goal was to compare barriers
and facilitators by CACFP participation status. We hypo-
thesized that CACFP centers would be more amenable to
changes to the new ABC Grow Healthy standards, as they
may be more accustomed to adhering to external regula-
tions and may already be serving higher quality foods.
Methods
Overview
For this cross-sectional analysis, we used data collected
from a survey of ECE center directors who participate in
the South Carolina ABC Program, and thus were subject to
the ABC Grow Healthy standards. The standards were
implemented in 2012 and centers were expected to comply
by October 2012. We mailed 261 surveys in early 2013 and
received 163 responses (62% response rate). The Institu-
tional Review Boards of Duke University Medical Center
and the University of South Carolina approved this study.
Survey
Researchers created the survey based on Whitaker et al.
Study of Healthy Activity and Eating Practices and En-
vironments in Head Start (SHAPES),38 and Helfrich et al.39
Organizational Readiness to Change Assessment, an in-
strument of the Promoting Action on Research in Health
Services framework.40,41 The framework is applicable to
evaluating policy implementation at the local level,41 be-
cause it focuses on the role of local facilitators—in this
case, center directors—during the implementation of
health policies.42
Demographics
We collected center-level data on the age, race, ethnic-
ity, and total number of children enrolled, as well as the
number of classrooms and paid staff at each center. We
also collected data on the age, education, and total years of
experience of each director, and the participation status of
each center in the CACFP.
Table 1. ABC Grow Healthy Standards
Beverages
Skim or 1% milk for children 2 years and older
Sugar-sweetened beverages not served
Juice allowed only once per day or less in four-ounce servings
Fruits and vegetables
At least two different fruits served two or more times per day
Vegetable other than white potatoes served at least one time
per day
Fried or prefried vegetables served one time per week or less
Whole grains
Whole-grain foods served once per day
Other foods
High-fat meats served two times per week or less
Sweet food items served two times per week or less
Policies and practices
Staff attend nutrition training at least one time per year
Children learn about nutrition at least one time per week
Do not use food as a reward or punishment
Create and consistently implement a written nutrition policy
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Policies and Practices
We collected data on the present healthy eating policies
and practices at each center. The questions related to pol-
icies and practices, which corresponded to the new ABC
Grow Healthy standards, were partially derived from
Benjamin et al.43 and Whitaker et al.38 These included
practices related to mealtime behavior, use of food as
reward or punishment, and nutrition education for chil-
dren and providers.
Barriers
Center directors indicated from a list of inclusive options
their perceived barriers to implementing the healthy eating
standards, and what changes they made, if any, to comply
with the standards. The list of potential barriers was de-
rived from previous research on directors’ experiences
with nutrition policies and practices in ECE.38,44 The list
included barriers associated with resources (e.g., food cost,
appropriate kitchen space), parental support of new stan-
dards, and child reactions to new foods.
Facilitators
We examined facilitators by asking center directors
about their involvement with and knowledge of the new
standards, using elements from both Whitaker et al.38 and
Helfrich et al.39 Directors responded to six questions about
their perceptions of being informed of the new standards.
We grouped these responses into three categories: mod-
erate extent/very much, somewhat, and not at all/small
extent. Directors rated their agreement with five declara-
tive statements about perceptions of being involved with
the implementation of the standards. We dichotomized
these responses into agree/strongly agree and disagree/
strongly disagree.
Table 2. Demographic Characteristics of Child Care Centers in South Carolina,
by Child and Adult Care Food Program Participation (n= 163)
All (n5163) CACFP (n5 77) Non-CACFP (n584)
Center characteristics Median (IQR)
Children enrolled 59 (37.5–89) 61 (40–86) 57 (34.5–88)
Subsidized children enrolled 8 (3–18) 12 (4.5–32.5) 6 (2–12)
Child race (%)
White 53.5 (17.2–81.2) 30 (9.5–67) 80 (29.7–91.5)
Black/African American 41 (10.4–85) 62 (30–95) 20 (5–70)
Multiple/more than one race 3 (1–7.2) 5 (2–10) 2 (1–5)
Latino/Latina/Hispanic ethnicity 2 (1–5) 2 (1–6.8) 1.7 (0–4.7)
Paid staff 10 (6–15) 10 (6–15) 9 (6–15)
Classrooms 5 (4–7) 5 (4–6) 5 (4–7)
Director characteristics
Age 52 (42–59) 52.5 (45–59.2) 48 (41.8–57)
Years employed 20 (12–27.4) 20 (12.4–28.1) 20 (10.5–25)
Education % (n)
High school or technical college 19.1 (30) 17.6 (13) 21 (17)
Some/all associate degree 26.1 (41) 27 (20) 25.9 (21)
Some/all college or university 26.1 (41) 29.7 (22) 21 (17)
Some/all graduate school 28.7 (45) 25.7 (19) 32.1 (26)
Gender, female 97.5 (154) 97.3 (73) 97.5 (79)
Director race (%)
White 60.1 (98) 50.6 (39) 69 (58)
Black/African American 35.6 (58) 46.8 (36) 25 (21)
Multiple/more than one race 4.3 (7) 2.6 (2) 6 (5)
Latino/Latina/Hispanic ethnicity 2.7 (4) 2.9 (2) 2.6 (2)
CACFP, Child and Adult Care Food Program; IQR, interquartile range.
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Analysis
We calculated medians and IQRs for continuous de-
mographic variables because the data were not normally
distributed, and frequencies for categorical variables. We
compared results between centers that did and did not
participate in CACFP. We conducted Wilcoxon rank-sum
tests for continuous variables and exact Pearson chi-squared
tests or Fisher’s exact tests for categorical variables to ex-
amine differences by CACFP status. We performed all
analyses using R software 3.4.2 (R Foundation for Sta-
tistical Computing, Vienna, Austria) with a significance
level of p < 0.05.
Results
Demographics
Seventy-seven centers participated in CACFP, 84 did
not, and two did not provide their participation status.
Centers had a median (IQR) of 59 (37.5–89) total children
enrolled, 10 (6–15) paid staff, and 5 (4–7) classrooms.
Enrolled children were 53.5% white and 41% black/African
American. Directors were a median (IQR) of 52 (42–59)
years old with 20 (12–27.4) years of experience in ECE.
Nearly all (97.5%) were female and 28.7% had completed at
least some graduate education. Directors were 60.1% white
and 35.6% black/African American (Table 2).
Policies and Practices
Most (90%) centers had a written nutrition policy. Al-
most half of the centers (46.6%) reported that they provide
children with nutrition education more than once per year,
and nearly all stated that they serve fruit other than juice
daily (95.1%) and have at least one staff member join
children at the table for meals and snacks (94.2%). Com-
pared with non-CACFP centers, more centers participating
in CACFP reported having a written nutrition policy
(95.8% vs. 83.3%, p= 0.03), requiring staff to attend nu-
trition trainings more than once per year (46.6% vs. 20.9%,
p = 0.001), and serving healthy foods or nonfood treats to
celebrate holidays or events (80.3% vs. 59.4%, p = 0.01).
Fewer centers participating in CACFP reported serving
children juice drinks containing less than 100% fruit juice,
compared with non-CACFP centers (2.7% vs. 23.5%,
p = 0.0006) (Table 3).
Barriers
Overall, directors reported cost (17.8%) and children not
liking healthier foods (17.8%) as the most prevalent bar-
riers to implementing the standards (Table 4). Among all
directors, 12.9% reported experiencing no challenges im-
plementing the standards. Compared with non-CACFP
directors, fewer CACFP directors reported cost as a barrier
(6.5% vs. 28.6%, p = 0.0004). Directors (CACFP and non-
CACFP combined) were most likely to report spending
more money (39.3%) and providing nutrition education to
parents (20.2%) as necessary changes to comply with the
standards. Few (3.7%) reported no changes made to
comply with the standards. Fewer CACFP directors re-
ported needing to spend additional money (28.6% vs.
48.8%, p = 0.014) or provide nutrition education to parents
(11.7% vs. 28.6%, p = 0.014) as necessary changes to
comply with the standards, compared with non-CACFP
directors.
Facilitators
More than half of the directors (60.1%) reported they
were informed (‘‘moderate extent’’ or ‘‘very much’’) of the
standards (Table 5). Directors were most likely to report
being informed of the daily implications of the nutrition
standards (62.6%), and least likely to report receiving
Table 3. Nutrition Policies and Practices of Child Care Centers in South Carolina,
by Child and Adult Care Food Program Participation (n= 163)
Center policy
All
(n5163)
CACFP
(n577)
Non-CACFP
(n584)
p% (n)
Written nutrition policy for center 90 (126) 95.8 (69) 83.3 (55) 0.03
Staff attend nutrition trainings more than one time per year 34.5 (49) 46.6 (34) 20.9 (14) 0.001
Serve fruit other than juice daily 95.1 (136) 95.9 (70) 94.1 (64) 0.92
At least one staff joins children at table for meals/snacks 94.2 (131) 97.2 (69) 90.9 (60) 0.23
Healthy foods or nonfood treats used to celebrate holidays or special events 70.4 (100) 80.3 (57) 59.4 (41) 0.01
Children may be served juice drinks <100% fruit juice 12.6 (18) 2.7 (2) 23.5 (16) 0.0006
Children may be served flavored milk 34.7 (50) 37.8 (28) 30.9 (21) 0.49
Staff may consume their own foods/beverages in front of children 27.5 (39) 19.4 (14) 35.3 (24) 0.06
Children provided nutrition education more than once per year 46.6 (62) 49.2 (32) 42.4 (28) 0.43
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direct communication about the standards (27.8%). Most
(80.7%) directors agreed that they could ask questions
about the nutrition standards, and about half (51.1%)
agreed that they could provide input into the decisions
made at their center related to the standards.
Discussion
We evaluated barriers and facilitators to implementing the
South Carolina ABC Grow Healthy standards from the per-
spective of center directors. The majority of directors re-
ported they were both informed and had enough information
to comply with the new standards. The most common barriers
to implementing the new standards were cost and the per-
ception that children would not like healthier foods.
Cost is often a perceived barrier to improving nutrition
in ECE.33,34 It is important for researchers and policy-
makers to address the economic impacts of nutrition
policies in ECE,35 given that requiring healthier foods
has been shown to increase overall costs.35,45 New
CACFP rules, which took effect from October 1, 2017,
made substantial changes to the nutrition standards for
foods served in ECE, including a greater variety of approved
fruits and vegetables, more whole grains, and reductions to
added sugars and saturated fats.46 Future research should
explore if these changes to approved foods impact the
overall cost of providing healthy foods in ECE.
Another barrier to implementing the ABC Grow Healthy
Standards was children’s food preferences. Young children
are often hesitant to try new foods,33,47,48 and may be bi-
ologically inclined to prefer sweet, salty, and high-fat
foods.48–50 Policies such as the ABC Grow Healthy stan-
dards can improve dietary habits of young children by
influencing their food preferences through repeated expo-
sure.51–53 In addition, parents and ECE providers can in-
fluence children’s eating preferences, which may carry
over to adulthood.47,48,54–56 For example, children may be
more inclined to eat new and healthy foods if they are
involved in the preparation of those foods,57 and children
may be more likely to consume vegetables in ECE if they
engage in a garden-based education program.58 There is,
however, a need to study the impact of healthy eating
standards on food waste,59 especially when cost is a
common barrier to improving nutrition in ECE.
We also found that CACFP and non-CACFP center di-
rectors had a favorable perception of being informed of the
ABC Grow Healthy program, but many expressed a lack
of involvement with its implementation. The ABC Grow
Healthy standards were piloted in some centers, and the
feedback from this pilot helped inform the design of the
final policy. Unlike center-level policies, which are pri-
marily designed and implemented by directors,60 broad
programs such as ABC Grow Healthy involve many
stakeholders outside the center. Further research should
look at how center directors, who are critical to the facil-
itation of new standards and regulations,60–62 can continue
to be involved in the policymaking processes at the state
and federal levels.
Table 4. Barriers to Implementing the ABC Grow Healthy Standards, by Child and Adult
Care Food Program Participation (n= 163)
Barrier
All (n5 163) CACFP (n5 77) Non-CACFP (n584)
p% (n)a
Not enough money 17.8 (29) 6.5 (5) 28.6 (24) 0.0004
Children do not like healthier foods 17.8 (29) 15.6 (12) 20.2 (17) 0.57
No challenges 12.9 (21) 15.6 (12) 9.5 (8) 0.35
Parents do not support the idea of healthier foods 9.8 (16) 6.5 (5) 13.1 (11) 0.19
Lack of control over food from distributor 6.7 (11) 6.5 (5) 7.1 (6) 1.0
Lack of kitchen or space for food preparation 4.9 (8) 3.9 (3) 6 (5) 0.72
Staff lack knowledge to prepare healthier foods 4.9 (8) 3.9 (3) 6 (5) 0.72
Changes made to comply with standards
Spent more money 39.3 (64) 28.6 (22) 48.8 (41) 0.01
Provided nutrition education to parents 20.2 (33) 11.7 (9) 28.6 (24) 0.01
Provided nutrition training for staff 17.2 (28) 14.3 (11) 19 (16) 0.55
Purchased additional equipment for food preparation 6.7 (11) 5.2 (4) 8.3 (7) 0.54
No changes necessary 3.7 (6) 6.5 (5) 1.2 (1) 0.10
aFrequencies and n values refer to the total number of directors who selected each respective barrier or change. Directors were prompted
to select as many or few options from this list as applied.
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Table 5. Facilitators to Implementing the ABC Grow Healthy Standards,
by Child and Adult Care Food Program Participation (n= 163)
All
(n5163)
CACFP
(n5 77)
Non-CACFP
(n5 84)
p% (n)
How much were you informed overall? 0.06
Not at all/small extent 14.5 (20) 10.4 (7) 18.8 (13)
Somewhat 25.4 (35) 22.4 (15) 29 (20)
Moderate extent/very much 60.1 (83) 67.2 (45) 52.2 (36)
How much were you informed about the start date? 0.27
Not at all/small extent 18.2 (25) 15.2 (10) 21.7 (15)
Somewhat 20.4 (28) 19.7 (13) 21.7 (15)
Moderate extent/very much 61.3 (84) 65.2 (43) 56.5 (39)
How much were you informed about implications on your daily routine? 0.20
Not at all/small extent 19.6 (27) 13.6 (9) 25.7 (18)
Somewhat 18.1 (25) 19.7 (13) 15.7 (11)
Moderate extent/very much 62.3 (86) 66.7 (44) 58.6 (41)
How much were you informed about implications on job responsibilities? 0.36
Not at all/small extent 22.1 (30) 21.2 (14) 23.5 (16)
Somewhat 17.6 (24) 13.6 (9) 20.6 (14)
Moderate extent/very much 60.3 (82) 65.2 (43) 55.9 (38)
How much information was communicated to you directly? 0.16
Not at all/small extent 27.8 (40) 21.4 (15) 34.7 (25)
Somewhat 18.1 (26) 20 (14) 15.3 (11)
Moderate extent/very much 54.2 (78) 58.6 (41) 50 (36)
Did you have enough information to comply? 0.30
Not at all/small extent 21.7 (31) 18.3 (13) 25.7 (18)
Somewhat 20.3 (29) 19.7 (14) 20 (14)
Moderate extent/very much 58 (83) 62 (44) 54.3 (38)
I was able to ask questions about the standards 0.04
Disagree/strongly disagree 19.3 (28) 12.7 (9) 26.4 (19)
Agree/strongly agree 80.7 (117) 87.3 (62) 73.6 (53)
I was able to give input to the ABC program 0.73
Disagree/strongly disagree 58.5 (83) 57.1 (40) 60 (42)
Agree/strongly agree 41.5 (59) 42.9 (30) 40 (28)
I was able to participate in decision-making on implementing standards 0.70
Disagree/strongly disagree 60.4 (81) 58.2 (39) 61.5 (40)
Agree/strongly agree 39.6 (53) 41.8 (28) 38.5 (25)
I had control over changes made at my center 0.54
Disagree/strongly disagree 50.4 (67) 52.3 (24) 47 (31)
Agree/strongly agree 49.6 (66) 47.7 (31) 53 (35)
I could have had input into decisions my center made related to standards 0.26
Disagree/strongly disagree 48.9 (64) 53.1 (34) 43.1 (28)
Agree/strongly agree 51.1 (67) 46.9 (30) 56.9 (37)
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More directors from non-CACFP centers (compared
with CACFP directors) reported concerns over the cost of
healthier foods, and reported needing to spend additional
money and provide nutrition education to parents to
comply with the new standards. We also found several
differences between CACFP and non-CACFP center-level
nutrition practices. Compared with non-CACFP directors,
more CACFP directors reported that their staff received
nutrition training, and that their centers had written nutri-
tion policies. More directors from CACFP centers report
serving healthy or nonfood items to celebrate special
events, and that they prohibit juice drinks less than 100%
fruit juice. There may be a link between CACFP partici-
pation and improved nutrition environments in ECE. In
other studies, CACFP participation was associated with
increased consumption of fruits and vegetables,27,28 de-
creased consumption of sugar-sweetened beverages,27 and
a greater likelihood of centers offering whole grains and
having staff eat the same foods as children.29 Unlike our
results, however, Liu et al.29 found no association between
CACFP participation and the existence of written nutrition
policies when examining a sample of Midwestern child
care centers. Our findings suggest that CACFP centers in
South Carolina are more amenable to state-level changes
in healthy eating standards. One possible reason for this is
that CACFP centers adhere to national standards that can
foster a culture of monitoring children’s nutrition habits.28
The potential positive impacts of CACFP participation
may be instructive to policymakers, who can use CACFP
standards to design new state regulations.
This study has some limitations. Although we report
the relationship between CACFP participation and certain
barriers and facilitators, we cannot determine causality
with these cross-sectional data. The self-reported data may
be subject to social desirability bias, as has been previously
reported in a multistate study of nutrition and physical
activity practices in ECE.63 We did not compare results
from this study with the center-level compliance with the
ABC Grow Healthy standards, as those findings were re-
ported in a previous study.10 In addition, we surveyed
center directors and not teachers. Directors from CACFP
centers may be more accustomed to regulations and
monitoring and thus more likely to report center-level
compliance with new regulations. Broadly, directors may
be more empowered to make decisions about the overall
practices at the center, but teachers are the ones im-
plementing these practices in the classroom. In a recent
study, researchers found significant differences between
teachers’ and directors’ perceived barriers to increasing
healthy eating in Head Start centers in Texas.36 Still, these
findings may help improve the successful implementation of
future regulations in South Carolina and beyond.
Conclusions
Researchers and policymakers may wish to collaborate
to develop strategies to overcome the perceived cost bar-
rier to implementing new healthy eating standards. There
is little research on the implementation of new healthy
eating policies in ECE,64,65 and this study helps inform
future prospective evaluations. Even less known is how
participation in federal food assistance programs such as
CACFP may influence the implementation of new poli-
cies.29 However, there is some evidence that meals served
in CACFP centers are already more likely to contain
whole-grain foods, fruits and vegetables, and less sugar-
sweetened beverages.27,29 Centers participating in CACFP
may be in a better position to adhere to a state nutrition
policy, as they receive some federal reimbursement for
serving healthy foods and may be more accustomed to
regulation.
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